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Abstract 
During 2007-2014 has appeared, in the South part of Romania, a pandemic of common voles (field mice), which surprised 
farmers and authorities and which caused damages of 1,200-2,000 kg/ha on wheat and 1,000-1,700 kg/ha on rape. This enormous 
pest produced, at national level, damages of over 3 billion RON, i.e. 700 million EURO only in 2014. The knowledge of the 
problem and the pandemic control were obstructed by certain psycho-economic considerations, namely by the unawareness of the 
farmers, population and authorities regarding the statistical information arising from research. Using only mental statistics for 
this purpose was unsuccessful, the explosion of mice not being observed. With some recurrent behaviors, especially in the 
agricultural year 2009-2010, the common voles population (Microtus arvalis) has continuously increased, reaching 4,000-6,000 
specimens/ha in 2014. Psychological studies on population, authority and farmers reaction towards this situation have been made 
– the results are presented in this paper. We can state that the presentation of the statistical research results is very little taken into 
consideration by those tested, by the respondents. New forms of presentation in order to obtain a positive reaction against 
common voles were required. The emotional component has played an important role in the proposal of not destroying the pest 
population. In the same time, the European Union principle of precaution has played an important role in the delayed elaboration 
of a control plan. 
 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest. 
Keywords: common vole (field mouse); damages; attack; respondents; control 
 
 
* Corresponding author. Tel.: +4-021-318-25-64; fax: +4-021-318-25-67. 
E-mail address: prof.mihai.berca@gmail.com 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest
648   Mihai Berca et al. /  Agriculture and Agricultural Science Procedia  6 ( 2015 )  647 – 653 
1. Introduction 
Agricultural ecosystems and, among them, wheat and rape fields, are energetic forms, patterns in which is 
incorporated a large part of the cosmic energy, coming into the system through the complicated and mysterious 
process of quantum physics applied to photosynthesis. 
The presence of common voles (field mice) in such a huge amount (2,000-6,000 specimens/ha) extracts from 
agro-system the positive cosmic energy in higher or lower percent and introduces an evil, negative one (Ciorici, 
1998). Unwittingly, the common vole, as well as the house mouse, through agro-ecosystem make our life harder and 
force us to be less good. The mouse induces us an extreme distress, both mental and physical, but also a spiritual 
one. Being dirty (since the mouse is pollutant) and destroying, the mouse gives us both an attack on our metabolic, 
as well as on our mental safety. 
Surveys have shown that in 90% of the cases, the people are not aware of these inter-relationships, often 
confusing good with bad and vice versa. It is certain that, although it seems innocent, the common vole is an evil 
animal, which needs to be removed from our life and from that of our agro-ecosystems, in order to preserve our 
physical and mental health (Taleb, 2007). 
In 2007, the population of mice in the soils from the South part of the country was found to be within the 
"ecological tolerance" limits. At that moment were counted approximately 500 common voles/ha, but the statistical 
calculation showed, for a high risk of 0.1%, that their number could have been between 0 and 1,500 specimens/ha. 
Then it was drawn the attention to a possible invasion in the coming years (Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Evolution of the common vole (Microtus arvalis) population in the period 2007-2014,  
with a confidence interval of 95% and 99% – original graph 
The intuition could have been a false one, and the prediction untrue, but the research based not on a mental 
experience (mental accumulation), but on scientific observations and statistical calculations, led to the following 
observations. 
Observation 1: no decision maker and no farmer hadn’t taken into account the thinking and the prediction 
arising from research. The farmers’ position was a static one, based on the 1st System of thinking, given that our 
brain is organized to think bisystemic. Also, no attention was given to statistics. 
Observation 2: the major catastrophes are occurring when the initial explosion is not observed. So it was with 
Ebola, Mad cow disease, birds’ virus and other. For 2007-2008, we developed the first part of the hypothesis, 
namely a strong rodent attack in the main crops in the South part of Romania (Berca et al., 2013). Monitoring is 
required for common vole (field mice). 
Our intuition was a positive one and the hypothesis was verified, because as shown in Fig. 1 the population of 
mice increased in 2007-2009, reaching in 2009 an average of § 2,400 animals/ha, with a confidence interval for the 
risk of 0.1% from 1,400 to 3,400 individuals/ha. It was the year when the attack began to be very significant, 
requiring the empirical intervention from the farmers with approved or unapproved anticoagulants. 
Observation 3: the cold winter of 2010, when temperatures even reached –30° C and when many cultures of 
wheat disappeared, led to a recurrence towards 2007 of the common vole population. In 2011 it reached, in average, 
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the level from 2007, i.e. an average of 500 animals/ha, with variations between 0 and 1,500 individuals with a 
greater vigor than in 2007 due to the rarefy phenomenon obtained after the treatments with anticoagulants. We are 
now in a statistical situation more explosive than in 2007, because the animals that have escaped the winter, hungry, 
show a special appetite for crop attack and for multiplication. 
Observation 4: in 2011-2014 we find a vigorous population growth, from 500 mice/ha in 2011 to over 5,000 
mice/ha in 2014 (on average). A devastating statistic, that could have been taken into consideration in 2012, but that 
didn’t happened, the damages not being sufficiently high on a large scale. The phenomenon continued to be 
considered normal and so the population evolution wasn’t monitored. This hypothesis, partly issued previously, can 
be completed based on the idea that the first measurements have shown the possibility of a pandemic of common 
voles on field crops. It requires an efficient plan for controlling the situation, including the involvement of the 
population (Berca, 2014). 
Observation 5: the very good conditions from 2013 and 2014 led to a real pandemic, correlated by losses that 
have reached 35% on wheat and 40% on rape crops. 
Note! Publication and sending of statistical notes like the ones presented above – 35% loss in wheat and 40% 
loss in rape – had no effect on the non-involved population and had an insignificant effect on the decision makers. 
Farmers also didn’t realize the great imminent danger. 
 
35% wheat 
40% rape 
Î statistical effect unperceived by the non-involved population;  
Î insignificant statistical effect on authorities; 
Î statistical effect perceived as  own intuition by the farmers. 
 
This presentation entitles us to believe that Kahneman D. (2011) was right when he said that "our mind lacks 
mechanisms to sense and perceive statistical phenomenon", which in the bisystemic thought would require a S2 (2nd 
System) for analysis and decision. Everyone confronted with the above situation have preferred a S1 (1st System) on 
which the thinking easiness is dominant, and the danger imminence is diminished. 
2. Research Methods 
It was induced the need, suggested by the same Kahneman D. (2011), to change the presentation of statistical 
data in order to avoid the figures entered into the minds of people with whom we have conducted the test and the 
discussions. The new presentation was as follows (Table 1): 
  
Table 1. Several options in order to replace the presentation style of some issue concerning the common vole situation (original) 
Required replacement  Reliable options 
A. Instead of 35% wheat losses 
a) mice can destroy an yield of 2,000 kg/ha, equivalent to 4,000 breads, which can feed 
10,000 people in a day; 
b) mice cause a loss of 2,000 RON/ha, which means that for 400 ha the damage would be of  
800,000 RON.  
B. Instead of 40% rape losses 
a) mice can destroy an yield of 1,700 kg/ha, which is equivalent to an amount of oil that 
could feed 40,000 poor people;  
b) mice causes damages of 2,040 RON/ha (1.2 RON/kg), which means that for 400 ha the 
damage would be of around 816,000 RON.  
 
Displayed in this way, the research data had a completely different effect: 
 
x At wheat, point Aa) – 41% of the respondents (small farmers) think that it is a big loss and it's necessary to 
intervene with control measures; 
x At wheat, point Ab) – 98% of the farmers have reacted promptly, have addressed them to the specialized 
organizations and, through them, to the ministry, in order to organize a control plan; 
x At rape, point Ba) – only 35% of the respondents had a similar reaction with that from wheat (point Aa); 
x At rape, point Bb) – 89% of farmers behaved like at the point Ab) from wheat. 
 
The conclusions of these tests are:  
x A clear statement, but impersonal, like "they can destroy" (Aa and Ba), doesn’t amplify enough the probability 
effect and the farmers’ reaction is of only 35-41%; 
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x Regarding the very precise formulation of losses (Ab and Bb), these shocks the farmer, but also the other 
respondents. We are suddenly dealing with an amplification of the probability or possibility effect and perhaps of 
certainty. In this case there is no question of feeding of anonymous people, who have no contact with the farmer, 
and the direct loss is perceived different than only partially. 
 
People have a clear aversion towards loss and especially towards direct losses, losses from their own pocket, 
because the non-collection of the amount of 800,000 RON is regarded as a great loss. For both crops (wheat and 
rape) the questioned people are 2-3 times less interested in the fact that mice destroy their fellows’ food, but they 
have a total aversion towards the direct losses. 
This concept of aversion towards loss is certainly one of the most significant contributions of psychology to the 
behavioral thinking. In the chosen research area we can say that it predominates over all other losses and emotions. 
After the heated debates about this subject, we decided to do some tests, in order to study the respondents’ 
reaction to several situations regarding common voles’ control. The pictures showed to the respondents were the 
following ones (Fig. 2, Fig. 3 and Fig. 4): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Newly born common voles, removed from their nest (original) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Common vole devouring the wheat ears before the harvest period (Alba24.ro Editorial House, 2014) 
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Fig. 4. Common vole devouring alfalfa and clover (Motilor Newspaper, 2014) 
 
A number of over 20 tested people, mostly non-specialists for Fig. 2 and Fig. 3 and specialists for Fig. 4, have 
received the following questions (the number of respondents was different from one question to another): 
1. For Fig. 2 – considering that these animals are pests: 
 1.1. What emotions the photo brings you? 
 1.2. What should we do to get rid of them? 
2. For Fig. 3: 
 2.1. What kind of impression this photo makes to you?  
 2.2. Do you agree with the destruction of the common voles population? 
3. For Fig. 4 – suggested in the context where the common voles have eaten about 40% of the alfalfa from 40 ha: 
 3.1. How it is perceived a 40% attack on alfalfa? 
3.2. The children from that village were left without milk including at school because mice 
destroyed cows feed. Should this issue determine the destruction of the common voles population? 
3. Results and Discussions 
The results were collected, were statistically processed and the following results were obtained for each question: 
1.1. To the first question for Fig. 2, 25 people have responded, out of which: 
(a) 24% of the respondents (4 persons) o animals terrorization; 
(b) 44% of the respondents (11 persons) o feelings of pity combined with anger; 
(c) 12% of the respondents (3 persons) o it is a research and the animals, being pests, will be left to die; 
(d) 16% of the respondents (4 persons) o animals should be protected for reasons of biodiversity and 
benefits to the soil; 
(e) 4% of the respondents (one person) o refused to answer. 
Responses interpretation: although they knew the dangerousness of the animals, the respondents answered 
exclusively emotional, showing cognitive easiness. They fit into the general law of minimum intellectual effort, and 
their answers aren’t useful to farmers (1st System). 
A total of 4 persons (16%) are trying to substitute questions whether for cognitive or emotional reasons. They 
look for positive things (justifications) for the presence of a large number of common voles in agroecosystem. They 
and others should be informed that the field mouse is a pollutant animal, and for biodiversity there is a quite large 
tolerance limit of 500 specimens/ha. 
There has been, however, a number of 3 people with a good knowledge and self-confidence, who weren’t 
deceived by appearances and who consider that the best information come from research and that for taking a 
decision in this sense we need to use these. 
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1.2. On the second question for Fig. 2, the 25 respondents said: 
(a) 44% of the respondents (11 persons) o an association of animal protection would be necessary, and 
not to get rid of them; 
(b) 40% of the respondents (10 persons) o animals should be allowed to adjust themselves naturally; 
(c) 16% of the respondents (4 persons) o refused to answer. 
Short conclusion: according to these answers, it appears that the people want to protect the animals. 
 
2.1. To the first question for Fig. 3, 20 people have responded, out of which: 
(a) 20% of the respondents (4 persons) o it is a photo suggesting that mice can be used in tourist 
advertising; 
(b) 20% of the respondents (4 persons) o it shows the beauty of nature between heaven and earth; 
(c) 25% of the respondents (5 persons) o mice can be pests, but in this context they seem to be cute and 
exotic; 
(d) 30% of the respondents (6 persons) o mice aren’t dangerous because they climbed the plant and they 
stand like they wanted to be photographed, so they must be protected for the beauty of the image; 
(e) 5% of the respondents (one person) o refused to answer. 
Short conclusion: no respondent saw that the mice devoured with great voracity the grains from a wheat ear. 
The interlocutors didn’t observe the damage phenomenon. 
 
2.2. On the second question for Fig. 3, the 20 respondents said: 
(a) 75% of the respondents (15 persons) o disagree with the destruction of these cute animals; 
(b) 20% of the respondents (4 persons) o they should be just banished, they are innocent; 
(c) 5% of the respondents (one person) o refused to answer. 
Short conclusion: none of the 20 respondents didn’t notice the mice damage effect. No one noticed that they 
actually destroy the harvest, even if only 2 ears in this photo support them. Here is applied again the thinking 
easiness principle, the connection pest-agroecosystem not being established. Accordingly, it isn’t seen the reality 
basis – the common vole (field mouse) is destroying the harvest, he is not a "tourist" through the fields of wheat or rape. 
 
Fig. 4 shows a mouse devouring alfalfa of the Romanian Farmers Association’s president. In 2013-2014 this 
association has strongly reacted towards the massive attack of common vole, considering the ministry responsible 
for the lack of substances for control and for the work teams absence (also see Berca, 2014). 
In fact, from an area of 40 ha, the mice ate 40% of the alfalfa. 
If this case the survey was conducted in some television shows, the answers being frequently given in the form 
of mockery. For the first question (3.1.) the persons who called to the television show gave answers such as: 
Î Let him be healthy, he is not going to be eaten by mice; 
Î Not a big loss; 
Î He has very performant mice etc. 
Short conclusion: question 3.1. was statistically formulated, those 40% alfalfa losses are nothing but a figure 
that S1 has taken over, but not processed it. Consequently, the responses weren’t focused on the animal control issue. 
On the second question (3.2.), on which ladies were the main respondents, the answers were more responsible: 
Î It’s necessary to take measures against the mice, so that the little ones can receive their milk; 
Î A thing like this can’t be allowed, our children’s life isn’t for sale to the mice; 
Î Someone should give answers regarding this situation, since the mice have no responsibility. 
Short conclusion: question 3.2. has a more emotional character, the respondents disagreeing this mice-children 
substitution and they demand actions to remove mice from this equation, for children’s health and for the 
environment safety. 
4. Conclusions and Recommendations 
1. Farmers Association of Romania asks with determination to the ministry to take measures for mice combat 
process, because ”this can’t continue like this”. Homologated products are required for mechanical applications 
and for increasing the work productivity. 
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2. The ministry approved, for 120 days, the product Redentin 75 RB – chlorophacinone as active substance, points 
out that it is very toxic (T + T1) and it is imposed the compliance with the law in order to avoid intoxication. In 
the ministry newsletters there is fear. Therefore, intervention is assertive and with this the problem is solved. 
3. Fear of responsibilities is a defense mechanism, of a man’s survival against a specific threat. In the European 
Union fear is induced by intense aversion to negotiate a higher risk, in exchange for another asset. 
4. Developing excessive the "precautionary principle", EU bans any potentially dangerous action in favor of a less 
dangerous one, but inefficient. The precautionary principle is, therefore, very expensive and when it’s strictly 
interpreted it can have a paralyzing or devastating effect.   
Such a situation is present in Romania, in plant protection. Fear of making mistakes in front of the EU has led to 
overestimation of EU legislation and of the control strategies of agroecosystems and of the environment in 
general. In such a framework, the pandemic of mice could easily find an optimal pattern of express itself.   
5. The idea of using old methods, but very effective, such as the use of biological control with the virus Bacillus 
typhimurium (Grintescu, 1945) specific only to the mouse was rejected by all the parts. This is maybe because of 
the Bacillus typhimurium species (Salmonella), which is actually a typical salmonella bacterium, which causes 
human diseases. The same general fear of the word virus, an excessive caution, made this material to disappear 
from the control measures, even though it was the cheapest and the most effective one. 
6. Biological balances restoration by increasing the number of common voles’ predators is also extremely efficient 
(like hawks, eagles, large crows, storks, foxes, snakes etc.). The method is both very expensive and not 
applicable because of the cost of establishing protective barriers (small forest areas), as well as by the fact that 
autorities underestimate the danger brought by the common vole. Is also found a psychological immunity 
towards responsability, towards the responsibility of solving the common vole control algorithm through a 
national program. 
References 
Alba24.ro Editorial House, 2014. 6% din productia nationala de grau, mancata de soareci, dupa interzicerea utilizarii unor substante pentru 
deratizare, In: http://alba24.ro/6-din-productia-nationala-de-grau-mancata-de-soareci-dupa-interzicerea-utilizarii-unor-substante-pentru-
deratizare-366575.html 
Berca M., 2014. Problema soarecilor de camp (Microtus arvalis) in Romania, Sesiunea de comunicari stiintifice “Protectia plantelor – cercetare 
interdisciplinara in slujba dezvoltarii durabile a agriculturii si protectiei mediului”, 07.11.2014, ASAS, Bucharest 
Berca M. et al., 2010. Damages to crops in Burnas Plain made by field mouse, Case study – rape, Scientific Papers Series Management, 
Economic Engineering in Agriculture and Rural Development, Vol. 10(1)/2010, ISSN 1844-5640 
Ciorici V., 1998. Energii Malefice – Cai de aparare, Energii Benefice – Cai de acumulare, Cum sa luptam impotriva energiilor malefice?, 
Bucharest, https://www.scribd.com/doc/36580331/V-Ciorici-Energii-Malefice-Energii-Beneficee 
Grintescu E., 1945. Graul, soiuri si cultivarea lui, Universul Newspaper Agricol Library, nr. 99-100, „Universul” S.A. Publishing House, 
Bucharest 
Kahneman D., 2011. Thinking, Fast and Slow. Farrar, Straus and Giroux Publishing House, United States, ISBN: 978-0374275631 
Motilor Newspaper, 2014. Culturile agricole si pomicole trebuie tratate impotriva rozatoarelor, 16.10.2014, http://ziarulmotilor.ro/culturile-
agricole-si-pomicole-trebuie-tratate-impotriva-rozatoarelor/ 
Taleb N. N., 2007. The Black Swan: The Impact of the Highly Improbable, Random House Publisher, United States, ISBN: 978-1400063512 
 
